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(Objective: This study was caried out to study the influence of gender, neuter status, and training 
‘method on police dog narcotics olfaction performance, behavior, and weifare 
‘Materials and Methods: A total of 120 German Shepherds aged 1-3 years were usedforthisstudy. 
‘The dogs were separate into two experiments. The fist experiment (32 dagsand 28 bitches) wae 
used to study the influence of gender an olfaction and smell ta narcotics in police dog perfor 
‘mance and training methods with behaviral problems and welfare. The second experiment (30 
‘dogs and 30 bitches} was used to study the influence of sexual status (entire or neutered) on the 
malig af narctiesin police dog performance by comparing with intact dogs and bitches, 
‘Results: We found that there were significant differences in sex in training to detect narcatis 
Male German Shepherds were found tobe significantly more trainable than females. Neutering 
‘causes a ference in trainablityin male and female dogs, Gonadectomy had adverse effects on 
‘ralning. The intact male and female German Shepherds were found to besignfcanty more rain- 
able than the neutered ones, and the reward-based method was found ta be significantly mare 
{trainable than punishment. Og traning methods incorporated by punishment result in pal, su 
fering, emotional instabilty, symptoms of depression, aggression, unwanted barking, growling 
at other people, nat under control al ime, less trainablty increased problematic behavier, and 
decreased dog weltare. 

‘Conclusion: Reward-based method ie sociated with lower lousy behavior and dogs with good 
behavior, such as, attachment attention behavior, dogs under the canrol of handle all times, 
higher trainabilty, ess problematic behavior, and Increased dog welfare. 
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Introduction 
variations (6-9). Interactions between handlers and dogs 

Influence thelr welfare and performance [10] 
‘The use of dogs is increasing rapidly for detection 


‘Trained dogs are used to detect the odor of narcoties fora 
long time, There are a few reports that have investigated 


the effect of canines on narcotics odor perception [1,2] 
Domestic dogs (Canis lupus familiaris) are an essential tool 
for detecting narcotics due to the physical, behavioral, and 
olfactory understanding of dogs. Dogs used in the detec- 
tion of scent marks are now used to detect narcotics [3]. 
Also, dogs are used for the determination of explosives 
[4-6]. The performance of dogs is well-known by the han- 
ders and trainers without doing sclentific experiments. 
‘The observed differences in determination of perfor- 
nance between individual dogs were related to behavioral 


purposes (11). The selection of working dogs depends 
‘on physical and behavioral abilities and performances 
In determining narcoties (7/10,12,13]. The differences 
between dog performances on detecting narcotics may 
be related to behavioral variations 7-10]. Castrated and 
Uuncastrated male dags were compared on the effect of 
gonadectomy, but no relationship was found between 
neuter status and training [14,15]. Also, no variation was 
found in the training of neutered and uncastrated dogs, 
‘considering their excitability, fearfulness, and aggression. 
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Uncastrated male dogsare calmer and more pleasant than 
neutered dogs [16-18], 

‘Aneutered male dog may show restlessness, abnor- 
mal, and aggressive behavior. Owners of castrated dogs 
frequently complain about their dogs showing fear 
behavior, pain, or more activity than those stated by the 
owners of uncastrated dogs. Intact dogs seemed to be 
calmer and less aggressive than neutered ones in certain 
aspects of behaviors. Flannigan and Dodman [19] and 
Zink et al, [20] reported that castrated dogs are highly 
‘excited and anxious than uncastrated ones. Most sur- 
veys and medical records illustrate that neutered dogs 
show separation anxiety and storms of fear than uncas- 
trated dogs. Lorenz et al. [21] reported the relationship 
between dogs and humans, describing that castration 
depended on the choice preference to prevent repro- 
ductive diseases, and changing negative behavior. The 
abjective of this research work was to study the impact 
of gender, neuter status, and training method on police 
dog narcotics olfaction performance, behavior, and 
welfare, 


‘Material and methods 
Ethical statement 


‘This study was carried out in the Security and Guarding 
Dog Training Center, Cairo, Egypt. The protocol for the 
animal experiment was reviewed and approved by the 
Institutional Animal Care and Use Conunittee at Zagazig 
University. 


“Animals and housing 


‘A total of 120 German Shepherds aged 1-3 years were 
used In two experiments, The first experiment (32 dogs 
and 28 bitches) was used to study the influence of gen- 
der on olfaction and smell to narcotics in police dog per- 
formance and training method with behavioral problems 
and welfare, The second experiment (80 dog and 30 
bitches) was used to study the influence of sexual status 
(intactor neutered) on the smelling of narcotics in police 
dog performance by comparing with Intact dogs and 
bitches used in the first experiment. Dogs were housed 
Ina kennel (3.0 m length, 2.0 m width, and 2.5 m height). 
‘The wall of the kennel was covered from Inside with 
ceramic and opened from the upper side for favoring 
ventilation and light entry during the day time. An elec~ 
tric light (amp 60 watts) was provided during the night 

and the kennel was sheltered with asbestos. The height 
‘of the kennel door was 25 m, which opened in to a pass 
way (60.0 m length and 2.0 m width) and the pass way 
was opened with another door that opened in toa fenced 
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green yard of 4,200 m® with swings and agility training. 
‘The kennel floor was covered with ceramic and provided 
with a slatted floor system with a height of 20 cm the 
during winter, but was removed during the summer so 
that the dogs could sleep on the floor directly. Dogs and 
bitches were fed 500 gm of fresh cooked minced cow 
meat with soup and 750 gm of cooked rice served in a 
clean bowl twice daily, at 6:00 a.m, and 6:00 pm. and in 
between variable amounts of dry food moistened with 
‘water. The dogs and bitches were allowed to move freely 
In the kennel, but during walking, playing, and training, 
they were secured with head collars. The dogs received 
walks and training for social enrichment twice dally 
Animal identification was made by metal pieces on the 
dogs, which had the bitch or dog's name written on the 
head collar. The odor ID test procedure outlines 10 mul- 
Uple-choice tests for determining the odor of narcotics 
used by dog practitioners and research selentists in mul- 
tiple agencies all over the world, This set-up requires a 
handler and dog to walk down a line of numbered iden- 
tical stainless-steel sample containers, which contain 
elther an “Interferent” odor that the dag must ignore or 
a “Target” odor. There was a time limit of 10 min for the 
‘search dogs. After each test, to decrease the test time, all 
‘containers with non-target odors were collected together 
‘during testing, and two tins were placed randomly into 
the line, Any non-target odor was falsely detected, with- 
drawn, and changed by new non-target odors in a clean 
container: All containers were washed at the start and 
end of the tests. 


Scoring 


‘The mean frequency was evelauated for true sitting false 
sitting successfully detecting target material, falure to 
detect target material, good locomotor behavior, poor 
locomotor behavior, good sniffing and failure of sniffing 
(Fig). 


Behavioral observation 


‘The observation was carried out visually by recording 
for 4h per week (1-min interval per one-hour observa 
tion for each animal) using the focal sample technique, 
observation sheet, and stopwatch. The following behav- 
loral patterns were observed for studying the effect of 
training method In the form of (a) reward (play, food, 
and praise) and (b) punishment (physical, vocal, and 
tugging back at the lead in heel training) on the occur- 
rence of problematic behavior. The mean Frequency of 
barking, aggression toward people, nipping, growling at 
dogs, ear in a few and many situations, excitement in a 
few and many situations, separation-related behavior, 
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Figure 1.(42) A handler ordering police dog to search (A2) The dog sniffs the odor ofthe target material 
andsits beside it. (3) The handler throvesthe bal forthe dagta retreveit asa reward (B1) The dog 


‘searches for narcotics inside the plastic pipe (2) The dog searches for narcatesinside a wooden box. 
(€) Me bitch searches for narcotics inside the wooden box 
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Figure 2. Influence of gender oliaction and smelling on narcotics in taining detector police dog performance. 


Inappropriate mounting, repetitive behavior, and eating Results 


non-foodstuffs 
‘The results in Figure 2 show a significant sex difference in 


Statistical analysis the detection of narcotics, Male German Shepherds were 
Data were analyzed statistically using etest, with a value found tobe significantly more trainable than females, The 
setat p< O01, as described byTamhaneand Dunlop [22], Scores recorded for dogs were true siting (469 + 0.08), 
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false sitting (0.31 + 0.08), successfully detecting target 
material (4.69 2 0.06), fallure to detect target material 
(0.31 + 0.08), good locomotor behavior (466 + 0.08), poor 
locomotor behavior (0.34 # 0.13), good sniffing (4.38 + 
0.13), and failure of sniffing (0.63 + 0.13). On the other 
hhand, the scores for bitches were true sitting (1.96 + 0.12), 
false sitting (3.04 + 0.12), successfully detecting target 
material (1.96 + 0.12), failure in detecting target material 
(3.04 0.08), good locomotor behavior (229 + 0.10), poor 
locomotor behavior (4:39 + 0.09), good sniffing (1.39 + 
0.14), and failure of sniffing (4.04 + 0.12). 

‘The results in Figure 3 show that there were signif- 
leant differences in sexual status on the trainability of 
police dog performance. The intact German Shepherd was 
found to be significantly more trainable than a neutered 
‘dog. The scores for the intact dogs were true sitting (463 
£0.08), false sitting (0.36 + 0.08), successfully detect- 
Ing target material (4.63 + 0.08), failure to detect target 
material (0.36 + 0.08), good locomotor behavior (4.00 + 
0.13), poor locomotor behavior (1.00 + 0.13), good sniff- 
ing (4.00 0.13), and failure of sniffing (1.00 * 0.11). On 
the other hand, the scores for the neutered dogs were true 
sitting (1.40 0.10), false sitting (3.60 0.10), successfully 
detecting target material (1.40 + 0.09), failure to detect 
target material (3.60 + 0.09), good locomotor behavior 
(1.83 4 0.13), poorlocomotor behavior (3.16 + 0.09), good 
sniffing (0.36 # 0.13), and failure of sniffing (4.63 + 0.08). 


‘The results in Figure 4 show that there were significant 
differences in sexual status on the trainability of police dog 
performance. The intact German Shepherd bitches were 
ound t be significantly more trainable than neutered 
bitches. The scores of intact bitches were tue sitting (4.06 = 
0.09), false sitting(5.36+ 0.09), successfully detecting target 
material (3.30 + 0.1), fallureto detect target material (1.70-+ 
0.1), good locomotor behavior (303+ 0.13), poor locomotor 
behavior (1.96 £0.13), good snifing(300+0.11),and allure 
ofsniffing (2.00 + 0.11). The scores ofneutered bitches were 
true sitting (0.63 + 0.1), false siting (4.36 2 0.11), suecess- 
fully detecting target material (0.68 # 0.11), fallure to detect 
target material (3.20 # 0.13), good locomotor behavior (1.20 
£0.07), poor locomotor behavior (8.80 + 007), good snifing 
(0.40 #0.09), and failure of sniffing (4.60 + 009). 

‘The results in Table 1 show a significant Increase in 
problematic behavior in the case of dogs with training 
Techniques under punishment compared to dogs with 
training techniques under reward. 


Discussion 


‘The use of dogs in police servicehas decreased thetime and 
Increased the frequency of finding narcotis. The police dog 
isa highly useful tool used in more than 30 different tasks 
[23,24], for example, the ability of dog to detect narcotics 
by its olfactory ability. However, there is a wide variation 
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‘Table. influence of training methods with problematic behavior 
and welfare an alfection and small of areas police dog 
performance 


Problematic behavior Taiing eehngis 
Reward unihment 
Taringa people Tsos01s — inAds0358 
Barking at dogs i7os0teh —azass0378 
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Growing at dogs isss0idh 13620358 
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Eltementia many stuatons 1450008 1.152058 
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ape behavior i26tocab 14s s0258 
Erg non fod ts t2oto0m 1225016 


‘eansin the same row wth ferent superset are gna afrent 
mtps00s, 


In performance. This difference is associated with gender, 


neuter status, and training method of dogs [25]. Males 
‘scored higher than females on trainabiity performance, in 
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‘which sex differences were related to particular traits, ike 
aggression and cooperative behavior [26,27], 

‘On the other hand, It was reported that dogs scored 
higher in activity levels than bitches [28,29]. The general 
activity incidence dueto differences in traltscorrelated with 
the motor activity, such as searching for narcoties (14,19). 
Male German Shepherds were found to be significantly 
more trainable than bitches [30]. On the contrary, bitches 
were easier to control, which might be due to their small 
sige, and less aggressive behavior [31,32]. This was import- 
antifthe dog livedina home or kennel environment, where 
‘contact with other dogs is inevitable [9,31]. While there 
‘were many parameters for choosing the sex of the dog in 
training itis essential to note that individuals may not have 
the chatacteristies that resemble thelr sex. Regardless of 
sex breeding Is notintended; dogs should be de-sexed [31] 
DeGreeff et al. [33] reported that narcotics detection per- 
formance of dogs differed on an individual basis. However, 
the abilities may differ based on the differences in raining 
method, experience, breed, gender, and other many factors. 

Male dogsscored higher than females or defense driveand 
hardiness On the contrary, females scored higher in cooper- 
ation and lower levels of aggression toward other dogs [34]. 
Male German Shepherds gain more abilities w defense- and 
prey-driven activities and courage [34,35]. In this study, male 
German Shepherds scoredsignificantly higher in training and 
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performances as compared to females. Also, intact maledogs 
are more useful for performing taskas compared to neutered 
rmale dogs This might he due to the castration that has nega 
tive influence on the behavior of dogs. 

‘The dogs showed more anxious behavior after neuter- 
ing than intact ones because they are denied their ability 1 
discover thelr surroundings and destroying objects. Zlotaick 
etal [36] suggested an effect of dog castration on behavior 
health, and taining of service dogs. In another study t was 
found that gonadectomy of trained male dogs caused them 
to become more aggressive than a trained female dog [37] 
Matos et al, [38] found that the castration of trained dogs 
‘caused them to show more aggressiveness toward trainers, 
‘especially, trained male dogs showed more aggressiveness 
toWard trainers, On the other hand, intact trained male and 
female dogs were lower in showing aggression and biting 
during tralningthan castrated tained dogs [39].Lorenzet al. 
(21) illustrated that castrated trained dogs were less confl- 
dentand highly ansiousthan uncastrated trained dogs during 
contact with other trained dogs and more anxious inward 
Intact female trained dogs. Punishment is not only palnful but 
also causes frightening behavioral problems of dog (40,41). 
Giving training to dogs is difficult for the trainer when force 
1s used for controling their behavior by exerting harmful, 
physical, and psychological effects [42,43]. Punishment can 
hadly influence the dog's performance by affecting prob- 
lenvsolving behaviors, increasing pain and sufferings, caus- 
Ing emotional instability, showing symptoms of depression, 
aggression, unwanted barking, and growling at other people 
[44-47]. Dogs with reward training aremorewillingto putin 
‘anovel task and are successful at problem solving. 

‘On the other hand, the dogs that received punishment 
during their training period engaged easily in the novel 
task and turnedto thelr handler quickly with a novel situa 
tion. The dogs trained by giving rewards showed minimurn 
undesirable behaviors. As a result, the dogs showed pos- 
itive behavior and good attentions toward their handlers 
[48-52]. A successful dog and handler team found that 
the training method by reward made dogs more trainable 
than punishment [53]. The narcotics detection by the dog 
through rewarding during training, but not punishment, 
Inereases the incidence of success, which is also made by 
the team's relationship between dog and handler [34,54]. 
In the current study, we found behavioral problems as a 
result of giving punishment to the dogs during training. 

‘The influence of training on dog behavior has been stud- 
led by several authors [55-57], who found a negative influ- 
‘ence of training methods on the behavior of trained dogs, 
leading to behavioral problems and obeying commands 
with less behavioral problems. The dogs with aggression 
toward owners respond less to the commands of their 
tralner (57,58), Podberscek and Serpell (58) found a link 
between the type of training method and the appearance 
of undesirable behavior in dogs. Blackwell et al. [57] and 


ta fadvets og /ivar] 


Athant et al, [59] found a negative correlation between 
training and unfriendly behavior toward both familiar and 
unfamiliar persons. It was found that giving punishment and 
reward technique would have resulted in the highest mean 
Frequency ofaggtession due to the inconsistency technique. 


Conclusion 


It is concluded that gender has significant differences in 
narcotics detection trainability performance, Male German 
Shepherds are significantly more trainable than females. 
Intact dogs and bitches of German Shepherd breed are sig- 
nificantly more trainable than neutered dogs and bitches. 
‘The reward-based method Is significantly more advan- 
tageous than punishment. The reward-based method is 
accompanied by less bad behavior, more good behavior, 
and an alert character at all time with attention behavior, 
correlated, obedient toward the handler, more trainable, 
lower lousy behavior, and more dog welfare. Itis recom- 
mended to avoid gonadectomy of dogs used for the detec- 
tion of narcotics. Using an odor ID test is useful tolncrease 
ddogs' ability (good or poor) to detwet narcotics and to 
decrease incorrect tall (pass or fall) 
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